This study aims to identify risk factors and their prevalence in long-term sickness absence. The study is designed as a case-referent study which comprises 481 participants who have experienced a sickness absence lasting >10 weeks and a reference group of 1326 individuals in active employment. Multivariate analysis identified the following significant risk factors for men: (i) age >50 years [odds ratio (OR) = 2.4]; (ii) short period of education (OR = 2.3); (iii) unemployment within the last 3 years (OR = 1.7); (iv) heavy-duty work (OR=2.1); (v) monotonous, repetitive work (OR = 1.7); (vi) lack of job satisfaction (OR = 2.1); and (vii) much back pain during the last 3 years (OR = 2.1). The following risk factors were identified for women: (i) leaving school without graduation (OR = 2.6); (ii) unemployment within the last 3 years (OR = 1.5); (iii) heavy-duty work (OR = 2.8); (iv) lack of influence on own job situation (OR = 2.1); and (v) much back pain within the last 3 years (OR = 1.8). It is concluded that the identification of working environment risk factors constitutes a case for improvement of the working environment which may be instrumental in reducing long-term sickness absence.
Introduction
This study was performed to elucidate the aetiology of labour market expulsion. Long-term sickness absence is a factor significantly associated with such expulsion, as documented in a 1991 Danish study by Nord Larsen, who showed that 40% of those who had been reported ill for 13 weeks or more had become early retirement pensioners within 5 years [1] .
Labour market conditions and social conditions vary from country to country, and we must therefore assume that risk factors vary significantly between countries. Several Scandinavian studies have pointed to an association between sickness absence and female gender [2, 3] , low social status [2, 3] , working environment [4] [5] [6] [7] , obesity [8] , tobacco and alcohol consumption [9, 10] , personality characteristics [11] and divorce [12] . In Denmark, the 1970s saw several studies documenting that the risk of long-term sickness absence rose with age and that blue-collar workers were more at risk than whitecollar workers [13, 14] . Moreover, [11] [12] [13] .5% of all longterm sickness absence was found to have been caused by occupational disease [15] [16] [17] .
The present study aimed to identify risk factors in long-term sickness absence among inhabitants of the Danish county of Ribe in active employment.
Methods
The study is designed as a case-referent study. Figure 1 charts the study population. The case group consisted of 665 individuals in active employment registered with the population registers in the participating municipalities. All cases had been on sickness leave during the observation period from 1 May 1991 to 30 April 1992, for a period of at least 10 weeks. The participating municipalities included the municipalities of Brørup, Vejen and three of eight districts in Esbjerg. A total of 481 participants (72%) returned the questionnaire and these constituted the final case group. The background population consisted of all 16-to 66-year-olds registered with the population registers in the participating municipalities. The reference group was established by systematically sampling (those who were born on the eleventh or twenty-first of the month) 2265 (6.6%) individuals from the background population. These people received a questionnaire in January 1992. A total of 1719 (75.9%) filled in and returned the questionnaire. In this group, 393 (22.9%) were not in active employment and they were hence excluded. The final reference group thus consisted of 1326 persons. We chose a 10 week sickness absence cut-off point for inclusion of individuals on sick leave, as this is the time at which it becomes publicly known to the municipal authorities that an individual is on sick leave.
Data on age, sex and municipality were drawn from the local authorities of the participating municipalities. Data on 14 variables pertaining to demographic conditions, social environment, occupation, working environment and health condition (Table 1) were obtained from a questionnaire. Profession and trade were classified on the basis of the Danish Trades Register and the classification used by the National Statistical Office of Denmark [19, 20] .
Bivariate analysis was performed to elicit the relative risk of sickness absence for each variable. The study design invites confounding, which was remedied by multivariate, logistic regression analysis. This approach allowed us to correct for significant variables identified by bivariate analysis. Association is described as odds ratio (OR) with 95% confidence intervals (CI) (see Discussion).
The study was approved by the local research ethics committee of the County of Ribe and conforms with the provisions of the Danish Register Surveillance Authority.
Results
The 481 cases consisted of 215 men and 266 women, and the 1326 referents consisted of 687 men and 639 women.
Men
Bivariate analysis revealed that men's sickness absence was associated with all variables included in the study, except marital status and childhood, in which cases the OR was not significantly higher than 1 ( 
Women
Bivariate analysis showed that all variables except marital status were significantly associated with an increased OR ( Table 3 , OR a ). Sickness absence was not significantly associated with profession (five categories), position (seven categories), or trade (10 categories). Following correction for confounders, multivariate analysis revealed the following seven factors as being significantly associated with sick leave (Table 3 , OR b ): leaving school without graduation (OR = 2.6, CI = 1.9-3.6); unemployment within the last 3 years (OR = 1.5, CI = 1.0-2.0); heavyduty work (OR = 2.8, CI = 2.0-3.9); dissatisfaction due to lack of influence on own work (OR = 2.1, CI = 1.4-2.9); and much back pain during the last 3 years (OR = 1.8, CI = 1.3-2.7). 
Discussion
This study shows that factors other than the nature and the severity of the disease itself seriously affect the risk of long-term sickness absence among individuals in active employment. Among men aged >50 years old, a short period of education, unemployment for the last 3 years, doing heavy-duty work and much back pain during the last 3 years are variables associated with increased risk. Among women, the main risk factors are leaving school without graduation, unemployment during the last 3 years, heavy-duty work, dissatisfaction with influence on their own work and much back pain during the last 3 years.
This study involves a high risk of bias. However, recruitment cannot be biased as cases were drawn from the control group, which consists of people who were in active employment. The study design thus allows for the fact that many individuals facing a considerable risk of labour market expulsion are not in active employment. The study does, however, imply a risk of selection bias due to drop-out; a bias that may occur if the risk of sickness absence differs between participants and nonparticipants. We therefore performed a drop-out analysis on the basis of known indicators, i.e. age, sex and municipality of residence. This analysis shows that the two groups were not facing different risks of sickness absence as far as any of the risk variables applied in the present study were concerned. We also performed a sensitivity test on all variables, as all 107 non-participating men and all 77 non-participating women in the case groups were allotted the value that reduces the observed excess risk. For men, this implies that the OR typically remains >1, whereas statistical significance is lost. In women, however, the OR remains significantly increased. An analysis of this kind, where OR changes minimally, was an indication of a minor influence of bias based on non-participation. We therefore consider the risk of drop-out bias to be negligible. Information bias is a potential risk, as questions pertaining to working environment may be fraught by differential misclassification in the case that diseased individuals are more prone to report a poor working environment than healthy individuals. This may imply a risk of overestimation. However, considering the high OR values, such potential overestimation is hardly of a magnitude that can threaten the validity of findings. Some of the other parameters, e.g. difficult childhood, may invite errors of recollection, which will cause a non-differential misclassification leading towards risk underestimation. We controlled for possible confounders and CI are sufficiently comfortable to make it unlikely that these should be random findings. From an overall point of view, therefore, the study enjoys a high level of validity.
In conclusion, this study shows that individuals in active employment with a short period of education, who have often been unemployed, have been doing heavy-duty work and are having back problems face an increased risk of long-term sickness absence. The general interest of these findings springs not only from their specific societal relevance, but also from the fact that essentially the same situation applies in the rest of Scandinavia [2] [3] [4] [5] [6] [7] and that this risk scenario has largely remained unchanged since the first Danish studies were conducted in the 1970s [13] [14] [15] [16] [17] . Proxy variables may be at play and we cannot therefore safely conclude that these factors are the actual causes of long-term sickness absence. The importance of the working environment can, however, hardly be questioned and we may therefore expect prevention of longterm sickness absence to benefit from stronger action in this area, as also suggested in the literature. Moreover, patterns of long-term sickness absence are socially skewed and long-term sickness absence results when most of the aetiological factors are present simultaneously. Priority should therefore be given to prevention, e.g. by followup on statutory sick pay, which may also help identify patients at increased risk. Finally, it is hoped that this study will spur developments in this area, prompting municipal monitoring and registration of risk-factor incidences and sickness discontinuation categories (e.g. reporting fit for work, rehabilitation and early retirement, etc.). Such local sociomedical surveillance of long-term sickness absence will partly be conducive to political decisions in the social and labour market sectors, and may provide a more solid basis for prevention and quality management decisions.
